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Multi-sensor Data Fusion
ä� <˝ pt0 5i<\ T Jt ‹fl x¬t¸| ˝õiÈä

Multispectral Hyperspectral SAR

Ÿ|¤Ÿt¤fl �\„ pt0 �¸�@ �%Xì ä� <˝ pt0 5i 0 D 
�©h<\h ��Xà à°Ä ™@ —˛ °ü| ˝õiÈä.


Ÿ|¤Ÿt¤ �1�Á —˛ flèX

©NARA SPACE TECHNOLOGY Inc. All rights reserved.



üfl \© °Å —|

¬œ¬t

X½

�5

m)

“Å

ÄÜ�¬

€À t© � t$ ¨È0Á

˘È É�Ÿ4 ÐÀ €À —X

t$ ¨È0Á ½˝ \Ù ¨È0Á

°¬Ü / ÀÄ / À˘hX ÐÀ

°‹ÐÀ M˘ÐÀ

�tÁT ˛´ —`

˛´ ÐÀ ÀT ÐÀ

˘UÉ �! %˘˘ �P

ÄÜ �¬ ¤È¸ Üð ˝˝

©NARA SPACE TECHNOLOGY Inc. All rights reserved.



˝D¤ ˝õ )Ý

ü8� x¬t¸ ¬ì¸ ¬©’ Þ¤� ù �«ü
õ¡\ �1 pt0 Ÿ¬ Æt, X¬°�Ð Dfl\€°`Ì fl}˝ ôà˝| ˙Dô8fl. À¬ÌD �\ �© ù �«üD Ìä´ Ü½Èä.

* API, fl� —˛ fl� ñ Á8 ä¤@@ ÄÄ 8X
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Examples
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—°˘à D¨(�x àD©·àx% ÀÁ ¨È0Á � Àl� �!
2, t‚, Xœ, ÄÜ X½D D°tfl Àl �íÐ �\ 
|�1 ‹à ð“�x �! ˝õ


�Ü¨ °¼ „D·$ü·ÝÜÄ ÀT ñ è| À\\fl
�EX0 ´$´ õi� X½ ÀT


ä� À˘ ÙÜ �! Ù| ÀíÐ �\ ìì X½ À˘| ÙÜÐ �!Xì ì5 —˛ �¥

0Ä ÀT �QÐfl( À“�tà à°` ˘ ‹fl pt0� D˘


À¬� ˝} Æfl —˛ ˝õ ¬œ � ù\ Àíü ˇ@ õ�� ˝}D ùõ\ —˛ ´Ä

�E·Ü˝ �QD �t •š �¥Xà
˛��x šp fll š�


D© ¨(1 àD©·¥Ü�t „fl˘fl �¥ p¬Ð Dt D©ü Ü�D l„ ��



X½ —|Ð �1 pt0� Dfl\ t 

üfl \© —|

Ä„ ¨È0Á
Ä„ a˘·�¥ �\˛¸X •š

Ý< ä‚1 � €À t© ÀÄT
À“ �¥\ ˝˝ Ä“ ˘½ ÀÐ

tt�Ä’ �X

˘È É�
pX ‹1, h�<, $ü <È ÐÀ

°¼ „D ¨È0Á
‹Ł „© � €À t© ÀT !�
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uì ½Á%

�@ �íÐ �\ ÜÄô ¨È0Á


�üt ´5pŸ �fl�\ ÀíD �Á<\
ÜÄô —˛D ˘›Xì 
¨(�x �¬ Ü¤\ lŁ � �E X¬°�Ð 0ì


ä‚\ ÝÝx’X õi —˛

ÝÝX \%Ä ÐÌ DÈ|, ˘—À˘, 1¥À˘ ñ ä‚\ À\| 
—˛Xì �¥ �i\ Þ¤� �¬ flèX ˝õ


€¸¨ ÝÝÀ˘(NDVI) �Ä �Á, tøÀ —X ˘› DP

[Co Chien River in Vietnam]

1990

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


2023

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


Vegetated area

RGB �Á


˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


Co Chien River in Vietnam

ÝÝ \%Ä ÀT DP �Á

1990

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


2023

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


Max(²) Min(¼)

ÝÝ Àíü ÝÝ „ä Àí

[Co Chien River in Vietnam]

Co Chien River

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


Expansion of shrimp farms

˘Copernicus Sentinel data [2023] for Sentinel data; and/or
˘Copernicus Service information [2023] for Copernicus Service Information.


Vegetated area Area of vegetation loss

uì ½Á%Copilot Ü¤\
�Ü tøÀ

–% ’Ì Red, Green, Blue, NIR, SWIR 

œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚



�˝ �i ¨È0Á
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RGB �Á (2025-06-18, Pleiades)

ÝÝÀ˘(NDVI) 0˘ —˛ °ü
 ˘—À˘(NDWI) 0˘ —˛ °ü


�˝ ì• È¤l


No

Yes

NDVI NDWI

-1

uì ½Á%

DÀÄ �˝ ì• � �˝( �� ÐÀ

�@ t�X ¼ ¬0À| �1 pt0\ \ ‹Ð �!Xà, �è| DÀ•0 ìì DÀpLÀ �˝(D ��X„ É�


!H<\ Ux ´$´ tÁ ÁÜLÀ ÐÀ

Ð©Ð¬ 0˘ ÝÝ � ˘— À˘ —˛D µt� �<\ l—X0 ´$´ 
�˝ ‹É ÀíLÀ ø8X„ �À



¼ “ÅD �\  ˝� ˘’Ð �¬ 


< •qt �Á˘fl Ü0Ð �äÜ�<\ �˝ ÁÜ| ¨È0ÁXì ( ˝�x �Q �µ � �¬ �E ˘½ �¥



—˛ �¥ tÁÄ 10 m tX (Sentinel-2, Pleiades, PNEO, etc.)

–% ’Ì �˝ ˝Ý �, ÄX Red, Green, NIR, SWIR 4Ü

œ% �Ý Raster (GeoTIFF, PNG), Vector (GeoJson)

0  ¬‚



°‹ �( ´¤tÀ $–

�D ¨È0Á
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˝üÄ �íX 9Ô Éà \� �˘ À˘


�|¨Ä ŸüÜ �|¨Ä ŸüÜ �DÀ˘ DP


Dec, Latest 5 Years

˘Copernicus Sentinel data [2023] for Sentinel data; and/or 
˘Copernicus Service information [2023] for Copernicus Service Information.


Dec, 2022

˘Copernicus Sentinel data [2023] for Sentinel data; and/or 
˘Copernicus Service information [2023] for Copernicus Service Information.


Severe Drought(²) Mild Drought(¼)

uì ½Á%

ä‚\ õ� Ü¨Ð ÞŸ �D �ô ˝õ

¹� DÀ•0 ›�lí è�LÀ ©�Ð Þfl õ� fl�\ �D �iD ��X„ —˛


À °œ<üX ðÄ| µt \� flèX ˝õ

üÀ Xœ·�˘À t� pt0@ ðÄ —˛Xì �D �QD �\ (äÈ�x �E ˘½Ð 0ì


–% ’Ì Red, Green, Blue, NIR, Microwave ñ 4Ü � 0Á pt0

œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚



°¼ ™t fl� � Ä„ �¥É É�

mõ�Á 0˘ °¼ ™t �� fl�

%ìÝ ¨xD \©t �¥ p¬Ÿ mõ LiDAR ÆtÄ �@ ÀíX °¼ ™t| 
ð“�<\ fl�


õ�� ð“1D ˘�\ àtÁÄ °ü ˝õ

=@ è� �!D µt °¼ lpX ø8\ ™t (tLÀ \�Xp, ‹ð“ Æfl (àtÁÄ õ� —ì ÀÄ Ý1


°¼ ÀT � Ý! ÁÜ ¨È0Á

°¼ ™t ÀT| ÜÄô\ —˛Xì °¼X 1¥, ü’, „D ñ ÀT| �É�<\ �E

Ä„É·°¼ ’Ð É�| �\ uì À\ ˝õ

°¼ ™t �ôfl �t$ä¤ � Ä„ �¥É °�X uì À\\ \©˘´, 0Ä �Q � °¼ �¬ �E ˘½Ð 0ì


–%�Á –%�Áfl�°ü fl�°üä˝àÄ (Ground Truth) ä˝àÄ (Ground Truth)

øm mõ�Á

*MAE : Mean Absolute Error
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uì ½Á%

–% ’Ì 50 cm tÁ mõ �fl �1�Á (Red, Green, Blue)

œ% �Ý Raster (GeoTIFF, PNG)

Éà $( (MAE) 2.1 m

0  ¬‚



–%�Á –%�Áfl�°ü fl�°ü

°¼ ™t fl� (àtÁÄ �1�Á)

©NARA SPACE TECHNOLOGY Inc. All rights reserved.



–% �Á —X fl� °ü °¼ ™t 0˘ —X °ü

°¼·�À —X

ÝÝ lp 0˘ °¼·�À �� l—

€À <õ �ô@ °¼ ™t �ô| °iXì è˝ —� ¹1t DÌ ÝÝ lp ¹1D ˘�\ 
°¼·�À l—



<¬ ÀíÐ˝Ä H��x —X 1¥

°¼ü �À� ˚ì‹fl ÀíÐ˝Ä ™t �ô@ õ� (4D hØ \©Xì $—X| \„T

ÝÜ ÀT � �t ü� ¨È0Á

°¼ü �ÀX �t ü�D ÜÄô\ —˛Xì ÝÜÄ ÀT, õÐ ÁÜ, €À t© ÀT| �É�<\ É�

Ý< ä‚1·Ä„ É�| �\ 0˘ pt0 ˝õ

ÝÝ  �Ä lp �ôfl Ý<ä‚1 É�, Ä„ a˘É °�, ’ð’Ð �¬ ñ à•��X —˛X 
uì –% ’Ì\ \©


–% ’Ì €À <õ —X °ü, ˘� àÄ fl� °ü

œ% �Ý Raster (GeoTIFF, PNG), Vector (GeoJson)
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uì ½Á%

0  ¬‚
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|� [ 80 —˛
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•t¤� �ÀÄ t� |� [ 80 (2023D)

†\ �È��Àl |� [ 80 DP (2014D~2018D)

•t¤� �ÀÄ tÄ |� [ 80 (2023D)

uì ½Á%

�üt ´$´ ÀíÐ �\ —˛ �¥

�üt ´$´ m�Ÿ ÀíÐ˝Ä �1 pt0| 0˘<\ pü � 
½˝ \1 ˘�D —˛



¹� ÀíX |� \Ù \1Ä —˛ 

°Å èÀŸ �� õ¥t �Ñ˝ ÀíX |� �Ù � \Ù ˘�D 
—˛Xì, tù °ÅX ´� �iü \1Ä| ���<\ �E



–% ’Ì |�Ð ,�˝ Red, Green, Blue 4Ü

œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚



ÄÜ Àí ÐÀ
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•t¤� �ÀÄ t� t< �ÑÄ (2023D)

¬°�D|DD àì| Àí ÄÜ˝˝ Ái SAR —˛ 0˘ DP


•t¤� �ÀÄ tÄ t< �ÑÄ (2023D)

ä‚\ Üõ� Ü¨Ð˝X ÄÜT DP—˛

Ü·p·l è�•0 m� è�LÀ U¥ �¥\ —˛ ´Ä| µt, 
ä‚\ õ� Ü¨Ð˝ ÄÜT ÀTX ÜÄô� DP·—˛


ÄÜ Ä“ Ä› �i �E � t› ˘� É�

Ä“ �D ä˝ ÄÜT ˘�D É�t, ,’ �è � �E °�Ð Dfl\ 
üp ’Ì\ \©



uì ½Á%

–% ’Ì t�¸� SAR �Á


œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚



Ü‚� (� ÐÀ

�Ü¨ ÀíX Ü‚� $D ’Ù ÐÀ

àtÁÄ �1�ÁD 0˘<\ �@ ÀíÐ —ì\ Ü‚� (�D ’Ù<\ ÐÀXì ˘‚Å 
p¬ •ô \„T



ä‚\ $X X½Ð˝Ä H��x xÝ 1¥

t< %Á, “À,  4À ñ ä‚\ 0½ ptÐ˝Ä %ìÝ 0˘ ¹Õ YµD µt ™@ ÐÀ 
�UÄ| Uô



àÜ $X � ÀT fl� ¨È0Á


ÜÄô �Á —˛D µt Ü‚� $DX àÜ $X, U¥, €p ì•| À“�<\ fl�


¬Ý Ð�À �E � Ü¥ —˛Ð \©

ÐÀ °üfl Ü‚� ô	 �i �E, ˝� ©É fl�, �E ˘½ � ü� ,’ —˛D �\ 
0� ’Ì\ \©



–% ’Ì
 50 cm tX àtÁÄ �1�Á (Red, Green, Blue)


œ% �Ý
 Raster (GeoTIFF, PNG), Vector (GeoJson)

¨x 1¥ (mIoU) 0.95

uì ½Á%

0  ¬‚Ü‚� (� ÐÀ °ü
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*mIoU : Mean Intersection over Union 



€À <õ —X
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Sentinel-2 �tÁT �Á €À <õ —X °ü

€À <õ ’Ù·�� —X

%ìÝ ¨xD \©Xì �fl�\ ÀíD \ ‹Ð —˛` ˘ ‹<p, 
“½À·°¼·ÄÜ·˘í ñ ä‚\ €À <õ  �D àtÁÄ\ ’Ù —X



õ¡\ ½Ä �íÐ˝Ä ™@ —X �UÄ

<i =@tŸ ½Ä� ‹–U\ ÀíÐ˝Ä õ�� (4D YµXì 0t ÜY 0˘ )Ý 
�D H��x —X 1¥ ˝õ



ÜÄô 0˘ €À t© ÀT ÐÀ

ä� Ü� �1�ÁD \©t €À <õ ÀT flt| À“�<\ —˛Xà, ÄÜ U¥·
°¼ �„·“À ÀT ñD ´Ä�<\ ¨È0Á



�E·X½ —˛D �\ \� pt0 lŁ

|�˝ —X ´Ä\ Ý1˝ °üfl m€ �¬, X½ �E, õ� µÄ ñ ä‚\ 
›�·ðl —|Ð˝ \© �¥\ 0˘ pt0\ \©



–% ’Ì
 10 m 	 tÁÄ �1 �Á (Red, Green, Blue, NIR)

œ% �Ý
 Raster (GeoTIFF, PNG), Vector (GeoJson)

¨x 1¥ (mIoU) 0.61

uì ½Á%

0  ¬‚

*mIoU : Mean Intersection over Union 
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˘´ ÐÀ

©NARA SPACE TECHNOLOGY Inc. All rights reserved.

˘´ ÐÀ � ˘´t� ÀT —˛ °ü�Á

†\ àXü M˘ ˝Ý � �1�Á †\ àXü M˘ ˝Ý Ä �1�Á

uì ½Á%

ç@ ü0X ˘’Ð �¬ ¨È0Á

�1 �! ü0Ð 0| �˘À � XœX t� ÀT| —˛Xì, ˘’Ð �iD ¨(�<\ �¬



¬t\ x\ Xœ·�˘À ÀT à“ �E

�@ ÀíX Xœ � �˘À �iD à“X„ —˛Xì, �D � M˘ ñ ¬t\ x\ ˘’Ð ÀT| `t„ �E



–% ’Ì Red, Green, Blue, NIR 4Ü


œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚

M˘ ˝Ý � U]�

M˘ ˝Ý Ä Ÿ´œ U]� t�



˘È ¨È0Á
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°‹€¤¤Ä XtXl� ˘È �Á


Good

Good

Good

Good

Bad

Bad

Bad

Bad

Chl-a

CDOM

ÁÄ


DOC

uì ½Á%

ä‚\ ˘È À\ —˛

ÁÄ ÐÌ DÈ|, t\\D, ©t 0Ä„, ©t 0< ñ ä‚\ ˘È À\| —˛



àtÁÄX ˘È —ì �E

àtÁÄ �1D 0˘<\ ˘È —ì| ¨È0ÁXì �¬ �Á lí � €¬ $üÐD ¨ü�<\ ÝÄ



–% ’Ì Red, Green, Blue, NIR, Red-edge 4Ü

œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚



yp ¨È0Á
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yp ˝Ý p0 �À

�˘À � XœD À“�<\ ¨È0ÁXì yp ˝ÝD p0Ð �ÀXà, à“\ �Qt 
�¥XÄ] ÀÐ



uì ½Á%

yp ˝Ý �X 0˘ �Q X¬°� ÀÐ

yp ˝Ý �X@ Ü¨| ��X„ —˛ Ä Á� ˘p, �·ô ´� p� ñ �Q )H ˘½Ð 
Dfl\ �ô ˝õ


uì ½Á%

��� yp �p �Á (2024D)��� RGB �Á (2024D)

Good Bad

–% ’Ì

Red, Green, Blue, NIR, SWIR 4Ü


œ% �Ý


Raster (GeoTIFF, PNG)

0  ¬‚



tH  / p�� ¨È0Á
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�› XÜÙ tH  ÀT (2023DÄ)


Beach Area

Coastline

˘Copernicus Service information [2024] for Copernicus Service Information.

�› XÜÙ tH  ÀT (2020DÄ)

˘Copernicus Service information [2024] for Copernicus Service Information.

Beach Area

Coastline

¸° Ÿ¬t˘Ł¥ tH  ÀT (2017DÄ)
 ¸° Ÿ¬t˘Ł¥ tH  ÀT (2023DÄ)


˘Copernicus Service information [2024] for Copernicus Service Information.

Beach Area


Coastline


˘Copernicus Service information [2024] for Copernicus Service Information.

–% ’Ì Red, Green, Blue, NIR, SWIR  ˘¬Ä 4Ü


œ% �Ý Raster (GeoTIFF, PNG)

0  ¬‚

uì ½Á%

—�À˘ 0˘ ÝÝ·˘´ ½Ä l—


�1 —� 4Ü| \©Xì NDVI, NDWI@ ˇ@ —�À˘| °œXà(RGB �Áü °i —˛Xì ÝÝü ˘´| l—



Otsu —Ä� 0˘ tH ·p�� ¨È0Á

l—, ø¼’, �0 ÁÜ ñ<\ x\ —�À˘X —ì $(| ô�Xà(Otsu —Ä� 0ŁD �©t tH  � p��| ôä �UX„ 
ÐÀ·¨È0Á






t˘t (Ä ¨È0Á
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\˘Ä t˘t (Ä (2024D)

¨t·˝üÄ t˘t (Ä ÀT (2019D~2024D)

\˘Ä Éà t˘t (Ä (2019D~2023D)

˝t t˘t (Ä ÀT (2019D~2024D)

ø �‚<@ 'm�0Á�1<0'Ð˝ '2019D'‚1Xì
õõ�¬ ˝1 �<\ ˝)\ 't˘t(Ä, ˘¬Ä’Ì'D t©X�<p,(tù �‚<@ 'm�0Á�1<0,nmsc.kma.go.kr'Ð˝ 4Ì\ ä´˙<ä ˘ ‹µÈä.




East Sea

South Sea

West Sea

Sea Surface Temperature (ºC)

25 30

ø �‚<@ 'm�0Á�1<0'Ð˝ '2024D'‚1Xì
õõ�¬ ˝1 �<\ ˝)\ 't˘t(Ä, ˘¬Ä’Ì'D t©X�<p,(tù �‚<@ 'm�0Á�1<0,nmsc.kma.go.kr'Ð˝ 4Ì\ ä´˙<ä ˘ ‹µÈä.




East Sea

South Sea

West Sea

Sea Surface Temperature (ºC)

25 30

–% ’Ì Sea Surface Temperature (SST)

œ% �Ý Raster (GeoTIFF, PNG), CSV

0  ¬‚

uì ½Á%

�1 0˘ � Àl t˘t (Ä ¨È0Á

�1 pt0| \©t �fl�\ �íÐ˝ ˝ÝXfl à˘( �ÁD 
äÜ� ¨È0ÁXà �í�x fl�X à˘( U° ‚Á �E �¥




0Ä ÀT ��X t˘t (Ä ÀT fl8 —˛�

¥0� Ł�˝ pt0| 0˘<\ 0ÄÀTÐ 0x t˘t (Ä ÀT 
fl8 �E
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�0 X½ ¨È0Á
ø8<À “Ä ¨È0Á

TÄ “Ä / 0œÉ ¨È0Á
t4 ¨È0Á







0(, “¥, ““, �˘É ñ


ø8 <À “Ä ¨È0Á
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˘X ¨x 0˘ 0Á’Ì (õ�tÁÄ 1.5 km)�1 °œ PM10 ÀÄ (õ�tÁÄ 7 km)
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